Empowering Software Maintainers
with Semantic Web Technologies
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1. Introduction and Motivation
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Fig. 1: Ontology-Based Software Maintenance Overview
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Use case #2: Concept location and traceability across different software artifacts.
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Use case #3: Architectural recovery and restructuring. 2
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2.2 Identified Requirements
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3. System Architecture and Implementation
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Fig. 2: Semantic Web-enabled Software Maintenance Architecture
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4. Ontology Design for Software Maintenance
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4.2 Documentation Ontology
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Fig. 3: Populating the source code ontology
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Table 1: Source code Ontology size for different open source projects
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5.2 Populating the Documentation Ontology
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Fig. 4: Workflow of the Ontology-Driven Text Mining Subsystem
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6. Application of Semantic Web-Enabled Software Maintenance
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6.1 Source Code Security Analysis
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var SecurityConcernl = new Query(); Il define a new query

SecurityConcernl.declare("F", "MP", "MF"); Il declare three query variables
SecurityConcernl.restrict("F", "Field"); I variable F must be a Field instance
SecurityConcernl.restrict("MP", "PublicModifier"); I variable MP must be a PublicModifier instance
SecurityConcernl.restrict("MF", "FinalModifier"); Il variable MF must be a FinalModifier instance
SecurityConcernl.restrict("F", "hasModifier", "MP"); II'F and MP have a hasModifier relation
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SecurityConcernl.no_relation("F", "hasModifier", "MF");
SecurityConcernl.retrieve("F");
var result = ontology.query(SecurityConcernl);
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II'F and MF have NO hasModifier relation
I this query only retrieve F
Il perform the query

6 Retrieve all public

data of Java package ““user.pkgl” that may potentiall); be (read or write) accessed by

a package “user.pkg2” * 0 7 #

SecurityConcernl.restrict("F", "definedin”, "user.pkg1");
SecurityConcernl.restrict("M", "Method");
SecurityConcernl.restrict("M", "definedin", "user.pkg2");
SecurityConcernl.restrict("M", "access", "F");
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var SecurityConcern2 = new Query();
SecurityConcern2.declare("F", "I", "C");
SecurityConcern2.restrict("F", "Field");
SecurityConcern2.restrict("l", "Constructor");
SecurityConcern2.restrict("C", "Class");
SecurityConcern2.restrict("F", "definedIn”, "C");
SecurityConcern2.restrict("l", "definedin”, "C");
SecurityConcern2.no_relation("l", “writeField", "F");
SecurityConcern2.retrieve("C", "I");
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II'F must be definedin user.pkgl

Il variable M must be a Method instance
II'M must be definedIn user.pkg2

/I'M and F have an access relation
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Il define a new query

Il declare three query variables

I variable F must be a Field instance

Il variable | must be a Constructor instance
I variable C must be a Class instance

II'F must be definedin C

/' must be also definedin C

II'1and F have NO writeField relation

Il this query only retrieve C and |

var result = ontology.query(SecurityConcern2); Il perform the query
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6.2 Establishing Traceability Links between Source Code and Documentation
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1 ?2CC6 “For example if the class FeatureStore is the target class and the
object that is clicked on is a IGeoResource that can resolve to a FeatureStore then a
FeatureStore instance is passed to the operation, not the IGeoResource™.

1D 6 ““Use the visitor pattern to traverse the AST”
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6.3 Architectural Analysis
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Fig. 6: Architecture information discovered by text mining
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var layers = ontology.retrieve_instance(‘Layer");

for(var i = 0; i < layers.size(); i++)
var layerl = layers.get(‘Layer”, i);
for(var | = 0; j < layers.size(); j++){ Application Layer J
var layer2 = layers.get(‘Layer”, j);
if(layerl.equals(layer2)) continue; 55Cals 3Gals
var query = new Query(); 285Gl Called

query.declare(“M1”, “M2");

query.restrict("M1”, “Method”); 0 775 Cals
query.restrict("M2", “Method"); Control Layer ] 260 Called
query.restrict(“M1”, “definedIn”, layer1);

query.restrict(‘M2”, “definedIn”, layer2); 82 Gallzdl T 0

query.restrict(“M1", “call’, “M2"); 3Bl

query.retrieve(‘M1", “M2");

var result = ontology.query(query); Dorrein Layer J
out.printin(layerl + “ calls “ + layer2 + * “ + result.size() + “ times.”);

Fig. 7 Example script to detect method calls between layers (left)
and results obtained from executing the query on the populated ontology (right)
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7. Related Work and Discussions
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